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The work represents a report of the discovery of superelasticity in ThCr2Si2-structured novel intermetallic 
compound (CaFe2As2) and its hybrid structure (CaKFe4As4) under “uni-axial” compression at the micrometer 
scale and discusses the strong possibility of deformation-induced superconductivity switching. They exhibit 
unprecedentedly large elastic limit (10~17%), ultrahigh strength (3~5 GPa), and repeatable cyclic loading 
response through the reversible lattice collapse caused by making and breaking atomic bonds.1-4 This unique 
superelasticity mechanism produces a modulus of resilience orders of magnitude higher than that of most 
engineering materials and enables strain engineering, which refers to the modification of material properties 
through elastic strain. Our experimental and computational results strongly suggest that superconductivity in a 
high temperature superconductor, CaKFe4As4, could be turned on/off reliably through this superelasticity 
process, before fracture occurs, even under “uniaxial” compression. Please note that it is extremely rare to see 
deformation-induced superconductivity switching under uni-axial deformation, which is the preferred loading 
mode in engineering applications. Note that our result is only one manifestation of a wider class of such 
transitions found in over 2500 different ThCr2Si2-structured intermetallic compounds. If we consider their hybrid 
structure, there could be a much larger number of similar intermetallic compounds. Therefore, our observation 
can be extended to search for a large group of superelastic and strain-engineerable functional materials, and, 
more broadly, will lead to various research opportunities in materials science, solid-state physics, 




Figure - Superelasticity of CaKFe4As4. (a) Snapshots of in-situ video right before contact with the diamond tip 
and right before failure (scale bar, 1μm); (b) DFT simulation results of engineering stress-strain data.; Non-spin-
polarized electron density in the ac plane associated with the As-4pz orbitals near (c) Ca and (d) K at different 
strains. (c) shows clear bond formation across the Ca-layer by 0.05 strain and (d) shows clear bond formation 
across K-layer by 0.18 strain. 
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